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Preface. 

ver the past few years FarmingSss Research (ea 

"ground swell" ofupport'among donors and international research institutes. 

The thrust of FSR is~ to carry out farm level research through a farmer/ 
researcher partnership in problem identification and farm level testing of 

improved technologies. The proponents of FSR contend that the famer/F 
researcher partnership isneeded because much of the "top down" research in 
experiment statlons has not given sufficient attention to the relevance of a 

technology in terms 'of the goals and resources of small farmers. 

FSR starts with the premise that there are substantial institutional, 

political, informationa'f, and'attitudinal barriers which inhibit the "voice" 

of small farmers inshaping research priorities incommodity and disciplinary 

research programs inthe Third World. Farming Systems Research isadvocated 

as a more -irmiediate and systematic way to provide a voice and research assis

tance to small farmers. But while FSR can theoretically give "voice" to 

small farmers itdoes! not follow that small farmers will have political power 

to press for the reform pf other institutions and policies which limit their
 

access to extension, credit and reliable markets.
 

There is a 'reat deal of confusion over whether FSR is a philosophy of
 

research (farmer/researcher partnership) or whether itisunique and differ
eent If it is unique and different
from commodity and disciplinary research. 

then FSR units should be established within research institutes, FSR projects 
prepared for donors, and special training programs established to train FSR 

researchers. Mai y observers question whether FSR is new or simply. farm 

Irdnagement research~under a new label. Finally there remains the question 

of why it has been so difficult to move FSR beyond the Inter iational Agri

cultural Research Centers and into national research systems. 
To understand triese issues it will be helpful to examine FSR within a
 

historical perspective. First, on the question of whether FSR is.the same
 

as farm management research, we note that in the 1920s and 1930s farm
 

management research inthe United States emerged, and emphasi!b was placed on
. .. . . ........ 
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many people argue that FSR should he given a separate identity,"'just as 

was given inthe 1950s. Others argue that FSR isa philosophy~of 

research which can be carried out within establishedresearch programs. 

For example, although CIMYT does not have a FSR prograM,Lsubstantial 

fa rmi ng-systems_ rese rch (fa rm-leveLresearch)_is__ beingca ridouasrL_ 
integral Ipart of CIMMYT's three major research pr6grams,-heat, maize and 

economics programs'. The debate over whether FSR is a philosophy of researci 

or a new approach requiring separate organizational arrangements will con

'tinue inthe l9SOs. 

The historicalinsghts suggest a need for not only debate and dialogue 

on FSR, but also the publication of papers on the FSR experience in different 

regions of the world. We are pleased to announce that four papers on FSR are 

being "prepared for our MSU Rural Development Pape series. These papers are 

being(fpublished as part of an AID financed contract "Alternative Rural 

Development Strategies" with Michigan.State University; some will be trans

lated into Frenchand Spanish. These papers are designed to provide insights 

from FSR experiences which can be used by researchers, policymakers, rural 

,development practitioners and donors indesigning research and action pro

grams relevant to small farmers, 

The author of this FSR paper--Dr. David Norman--is writing from first

hand experience in helping organize and carry out multi-disciplinary research 

on problems of small farmers inNigeria for 11 years (1965-1976). 

Dr. Noma' s analysis is an honest assessment of the strengths and limitations 

of FSR. He rightly points out that FSR is neither a panacea nor a substitute 

for, but a complement.-to strong commodity and disciplinary research programs,. 

The second paper in our FSR series is a state of the arts paper by 

Elon Gilbert,David Norman and Fred Winch. This May 1980 paper will provide 

a worldwide ass-s/smenrt of FSR research, including examples from international 

and national research systems in the Third World. The third paper is an 

annotated bibliography of FSR by Doyle Baker of MSU. Since there is consid-

Regional paper ?will be

faming. systems research program in Eastern 

Africa. 


erable regional variation in FSR approaches we shIl publish several papers 

on farming systems research in different regions of.' the Third World. The 

fourth paper, by Mike Collinson, will assess CIMMYT's multi-disciplinary 1I 

published for Central Anerica and Southeast Asia.
 

Carl K.Eicher, Director
 
Alternative Rural Development
 
Strategies Project
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THE FARMING SYSTEMS~APPROACH:
 
RELEVANCY FOR THE SMALL FARMER
 

Two of the most'comon development slogans of the,1980s are "basic 

humaei needs"'and "growth with equity". Both describ~e strategies for help
ing specific groups--especially small farmers inless developed countries 

~> ~.(LDC',s). These sti~tegies inwply that,Jnstead of taidng~a wel.fare approach, 

development progrms should help the poor to increase their income earning K 
opportunities, and crucial to creating such opportunities is providing 

small farmers with relevant and improved technology to meet their needs.
 

It is from the quest for relevant technology that the farming +systems
 

research (FSR) appro~zh hais emerged.
 

The 	aims of this paper are to:
 

(a) Briefly review the evolution in thinking about agriculture 

and technology development in the LDC's; 

(b) Define a farming system and the general characteristics of
 

the FSR approach;
 

(cl 	 Discuss the role of the FSR approach in designing &,d imple

menting projects to help small farmers;
 

(d) 	Discuss some of the problems of implementing a FSR program.
 

EVOLUTION IN THINKING ABOUT AGRICULTURE
 

AND TECHNOLOGY DEVELOPMENT
 

People originating from or trained in high-income countries have dis

played strong biases, sometimes unknowingly, about how to achieve develop

ment in the LDC's. Over the last two or three decades thinking has evolved 

through four successive strategies: (a) taxing agriculture to finance 

industrial/urban development; (b) transferring technology from the high

income countries to the LDC's; (c)developing technology within the LDC's 

..by drawlnq on elements of technological packages in high-income countries; 

and recently, (d)+i plementitig the selective importation of technology with 

a "bottom-up" approach1 to technology development, or what is now commonly 

called the farming systems approach. 

I"Bottoi up" refers to the strategy of starting the research process at 
the faners' level by first ascertaining their needs, and then using these 
needs to determine research priorities. This contrasts with earlier "top
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number of factors explain the move to fanning systems research and 

~' local technology development. First, previous strategies to improve U", 

livelihood of small -farmers hav61 repeatedly failed. "Second, many agricul

'A 


turaled to an uneqal distribution of benefits While'the 

success of the Green Revolution should not be-underea-timated, numerous
 

equity problems arose i, the process of increasing agricultural production
 

(Saint and Coward, 1977). Despite claims that Green Revolution technologies
 

were intrinsically neutral to scale, for instance, many small farmers and
 

the landless found it difficult to gain access to land and the technological 


packages (Khan, 1978; Poleman and Freebairn, 1973). A third reason for the
 
shft to farming systems research has been the rising cost of fossil energy 

which is embodied in much of the Green Revoiution technology. The fourth 

reason is the increased realization, supported by empirical evidence, that
 

many traditional practices used by small farmers for generations are sound
 

and should be preserved (Jodha, 1978; Navarro, 1977). These and other
 

factors have,contributed to the emergence of a "bottom-up" or farming 

systems approach to the development of small farmer technology. The FSR
 

approach, however, is not easy to define.
 

DEFINING A FARMING SYSTEM
 

A system can be defined conceptually as any set of elements or corn

ponents that are interrelated and interact among themselves. Thus, a farming
 

system is the result of a complex interaction of a numhbr of interdependent
 

components -'.*,,thecenter of this interaction is the farmer himself; he is
 

Sthe central figure in FSR. Moreover, both fiii production and household
 

decisions of small farmers are intimately linked and should be analyzed in
 

farming %,stems research. A specific farming system arises from the decisions
 

taken by a small farmer or farming family with respect to allocating different
 

quantitiesand qualities of land, labor, capital, and management to crop,
 

livestock, and off-farm enterprises in a manner which, given the knowlecge
 

the household possesses, will maximize the attainment of the family goal(s),.
 

down" approaches where research priorities, determined at the experiment
 
station level, are transmitted "down" to the farmers, who are not directly
 
consulted in the tfresearch p-ocess.
 

i)i 1 ' ; ;A,'A , , A ; I,+-]. *' , k.h 

I 



Fiur 1ill]ustrates o.-iof the neligdtrinnso h amn 
m .	 b i, t e s th niTetotal:envirment can ' 

a d~um" Intiutd'Econ'm;Rrl 
mins t he t physic al eerie,1ypes and potentaoflvscknd 

' an!nldsphscladbologica ifactor's :tha hi been:mid fied to ..someT: 

i,}.exame by.. thog technology ... ..... ,,:forL,.,man-ohenc lp~~ h-sdveoe, 

exml,,,mechanical-techniques to: impove'I~te availability of water 'through;!!;i 

.... :.irrigatin an he cl tei qe to improve soillqUa] i etc. iiThe }farm-, 
: 

';:ing " 	 subset: ofwat is 

. ,~possible as defined by the te c hnical element. : : :: .>:. ';.' 
i!./ .r:The human element is characterized ib y i' two . types o ;" 

i ;:rt system that actually evo vs, ho~ever- is -a iNde'Nhe potentially,: : 

6factors:-exogenous 
,factors the social environment), iwhich are:and endogenous.: Exogenous (i 'e.	 " .::" - N -, 	 ' - .*N...*" 

:.. :largely outside the control of the individual farmer,;influence: what he will-:.. 

"" and/or is able to do. :They can be divided into three broad.g 
. ',. ng sys. . 

"roups: 
-

: - ~(a) .Comunity structures , .norms, and- beliefs.• .-. 

' ' r (b) External institutions. These can be subdivided..into two..mainy . 

groups: inputs and outputs.,.On the, input 'side, extension, : 

credit, and inp!t.t distribution systems .are -often -financed and 
." ~ ~managed by government agencies. "On th'e outputS ..... the . 

government may directly (e.g., market~ing boards) or indirly 

. ..... (e.g., improved evacuation routes, transportation-systems, etc.) 

•' influence the prices farmers receive. ; '. ". 

S"" (c) Miscellaneous influences, such .as vopulation dest an:oain 

S : Unlike the exogenous factors, theundein factors aretcot rl by 

the farmer himself, who ultimately decides-n th famngsstemnthat will.rimposed Theemerge, given the constraints by technical element and exogenous-N 

factors. 	 "., 
The farming system as defined above,/highlightsthcopenauefte
 

_mnderlyingu-_ determinntssAl poreialin of these ete inants can provide 

. dinsights as to why small fanrieg have failedto adopt pei oed technology 

Specifically, 	most convtioh technology developeenntly d, 

utilizing a "topdown" approach, ten to modi at iecht waternt to 

N 	 : .fitcropsor animalsiand to igniorest imoelementu , The farm-stems 
Tapproachhon the other,n cha teriz w toa by, ya eges 

nlgy odemte yonl thendivi a farme,insteadnce wareierl 
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(Saint and Coward, 1977). FSR increase'ste potential for fittlng the 

a..imal or crop to the environment ratherthan vice-versa (Van Schilfgaardi 

7
1977). 

OtplfELEMENTS IN FARMING 'SYSTEMS REEARC 

FSR recognizes qnd focuses on the 'interdependencies and interrelation
ships between the technical and human elements in th6 farming synIzem. As 

such it is more holistic inorientation than the reductionist approach 
traditionally used by technical agricultural scientists--an approach that 
requires studying one or two factors at a time while aftempting to control 

all others (Dillon, 1916). The primary aim of the FSR'6pproach isto 'in
crease the overall efficiency of the farming system; this can be interpreted 

as developing tl that increases productivity in a way that is use

ful and acceptable to the farming family, given its goal(s), resources and 

constraints. 
Research on fanming systems in the LDC's has developed mainly in the 

last decade and isnow being pursued inAfrica, Asia, and Lat, America at 

national institutes (e.g.., ISPA inSenegal, ICTA inGuatemala, etc.), regional
 

institutes (e.g., CATIE inCosta Rica, GERDAT inFrance--which serves
 

Francophone countries inAfrica, etc.), and interniational' institutes (e.g.,
 

IRRI, ICRISAT,,ICARDA, IITA, CIAT, etc.)
 

There are two basic types of FSR programs--"upstream" and "downstream"
 

(Technical Advisory Commiittee, 1978). Upstream FSR uses research from
 

experiment stations to find prototype solutions to the major constraints
 
on agricultural improvement in a relatively large region or area (e.g.,
 

the semi-arid tropics). Downstream farning systems research is a farm
 

level research approach whereby farmers and a multi-disciplinary research
 

team work together to diagnose. design, modify and 'Improve faming systems
 

in a local area. Downstream FSR uses information from upstream FSR, experi

ment stations and commodity research programs in order to design improve-

The use of the FSR approach-or improving rural development strategies 
is currently being tested byMichigan State University in the Eastern ORD of 
Upper Volta. 7 
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by minimizing research on experiment station fields and maxi-

S mizing it on the farmer sfie ds. Initially, the resercher4 

manages field igrials. (Figure 2); later the farmer provides
 

e , e factoo .Lt fiaLer. sge-iuAthe..and. -. f_,. . . D.s
-this,-ir"puv."ty 

farm research can also be enhanced by inv.lvinq extension 

personnel. 

(c) 	 Amultidisciplinary team i s requi red to understand the inter

action of the technical and human elements. With the aid of 

a social scientist whoplays an ex ante.rather than the tra

ditional ex post role, this team would work in an interdisci

plinary manner at the first three stages of the research process 

and, possibly, at the fourth. 

(d)~Jhey-,e is recognition of the locational specificity or heterogen

eity of the technical, exogenous, and endovenous factors. Dis

aggregating such heterogeneity into homogenous subgroups and 

developing improved technologies appropriate to each are central 

to the farming systems research approach. The disaggregation is 

'done firstin terms of ecological systems or differences in the 

technical-element and then, if further disaggregation is neces

sary, inLerms of differences inthe human element.2 Its pur

pose, is maximize the variance between farm systems in theto 

subgroups and minimize the variance within subgroups; the goal
 

is to produce useful classifications for developing relevant 
improved technologies and for implementing programs. The most
 

limiting constraints found inthe farming systems of each sub

group then become the focal point for developing technologies 

either to overcome them or to avoid theat by exploiting the flexi

bility that exists inthe current farming systems. The pro

* 1On-farm research involves an analysis of the actual system instead of 
simply attempting to simulate actual conditions through models such as unit 
farms, linear programiiing, simulation, etc. (Tehlnical Advisory Commiittee, 
1978). 

2For example, subgroups could. be disaggregated by ethnic origin, differ
ing access to the external institutions, size of farm, land per worker ratio;
 

etc.
 



ii:.:i~~roduction and consumption unit, inorder-"to ensure :that evalu-:iT! :i'' 

.....-: - . ; net r eturn per unit of land in .la d surplus econom ies . 2 : . 
;;;( i:-i::(f;; The resealrch rocess is recognized as dynamic and interactive 

/ and emphasizes1linkages between the farmer and research worker./i 
ii! i :; (g) The FSR approach , provides a feedback mechan i s m forl shaping: 

{j (:r"'.prioritiesl"' for basic and: commodity 'research programs . 1 ' - . 

' -

ii . 

' ; ;(: 

; 

i 

i i The priorities of public-financed agriculltural research are ofteni !i 

;: -based. on: (a ) expressed- needs of more, influential- farmers,-who z-.so may;. 
..... hold . influential inon-agricul.....tufalljobs; (b ) t y pesL of :research wihapa 

/. ~to professional i"peer groups"; ~or- (c) the types :of itechnoiogY ithat have been 
... developed and adopted in highincom conris In contrast theie 

... ge small far evic i n 

; I 

talrnation, to eerhpriorities,his needs. The smal bot itehnology development and 'evalu-,farm becomes the central figure in the iiii 

IIn developngstrategies, to overcome the most imitng factor or factors, 
:newtechnology may not aways be necessary; other approaches might beappro-

priatsuh apro uc o action,.in irrigation, (Binswager andRyan, 1977). How
ever, as mentioned in footnote epage 5, the FSR.approach is currently being
tested and has not yet establ i shed itself in solving such problems. 
asd on:s(a7).epesdneso oeifunilfres h s a 

' 

)The va eofea proposed technology will be determi ned by whether or not 
it;.satisfies. te relevant evaluation criteria. In general, all proposed tech-
noogies mutb optible with th :ehnical element and with exogenous
fa~ictors (e, cmuiysructurs nors, beliefs,; external instlitutionssuch as extenhssnd e i nd ine b itribtion system and markets for.)produced, etc.)appr However afe echni sm for sa 

: 
. 

acetability that this implies: isno ufficient. Specific evaluati.....ni 

sytepecific ..iIn nea termit m...ust be ecornomically-feasible, deprioritiesaforbbaiand cotinsystemused byh famer(No 
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research process, paiticularly at the dpscriptive and testing stages when
 
dial'gue with him is so important. In LDC's to date there has been little
 

farmer and the researcher. Ideally comunicommunication between the small 


d. be-possi bleivia~b_t en ion worker, but for a number of 
7-------.----i--lcation-shouI 

' reasons this has not often worked. 


Small farmers draw on traditional skiils and experience in shaping 

their farming systems. By ignoring these skills, researchers in experi

ment stations have often cut themselves off from valuable sources of know

ledge and'wi'Wdom. As a result, considerable time is spent in experiment 

stations in "rediscovering the wheel" rather than building on knowledge 

the small farmer already possesses. For example, for many years agricul

tural scientists, and even officials in ministries of agriculture in LDC's,
 

regarded the traditional practice of growing crops in mixtures as "primi

tive" and not compatible with "modern" agriculture. Hence mixed cropping
 

Yet farmers
was not considered worthy of serious research endeavor. 


resisted growing crops in sole stands and as the next section indicates,
 

their reluctance is understandable.
 

EMPIRICAL RESULTS OF FARMING SYSTEMS RESEARCH
 

FSR has already contributed to the development of improved, technolog

ical packages for small farmers.
 

Sole Versus Crop Mixtures
 

In many parts of the Third World researchers and extension workers
 

have often failed in their attempts to encourage farmers to plant improved 

crop varieties in sole stands. Why? The results of research on farming 

systems in northern Nigeria help-answer this question (Norman, Pryor and
 

Gibbs, 1979). In this region agriculture is primarilyrainfed, with
 

There
rainfall ,varyingin the areas studied (Table 1) from 752 to 1102 mms. 

is marked seasonality in rainfall distribution and the growing season ranges 

from 150 to 190 days. Hand cultivation systems are the rule. There is also
 

a marked seasonality in the agricultural cycle, with labor demands peaking
 

:, ; T:: L' 'p
[::':L 3~ 'U.'f .:;:":; : L '!;::1':' 
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during weeding between 'une and S ptember. In many areas in northern 

Nigeria a seasonal labor shortage, rather than land, is,the major con-


Farmers have traditionally grown crops
straint on expandi gfarm output. 


the same field.
in mixtures of two or more crops together on 

The followinlg resuts..(Ta bl11e1 e.... by Coliparing- sole -standse fre obtain-n-( 
: 

and the more conmon crop mixtures on farms. 

hect a re from crops grown in mixtures
,(a) The annuaFlbor input per 

higher than crops grown in sole stands. However, this was 27 


differential was reduced to 10% when only labor committed during
 

the peak faming period was considered. Labor is truly limiting
 

only at this time. 

On farms where crops were grown in mixtures the average yield
(b) 

of individual crops was 26% to 43% lower than yields of sole 

crops.
 

(c) When the yields of individual crops were expressed in monetary
 

terms, however, the average value per hectare of crop mixtures
 

was 35% higher than sole stands, indicating that the reduced
 

yield of some crops in crop mixtures was more than offset by
 

yields of other crops in the mixture.
 

S(d)The return from crops grown in mixtures per annual man-hour was
 

higher than from growing crops in sole stands. This return
28%t'i 


was even greater when labor applied during the bottleneck period
 

of weeding was considered separately: the average increase in
 

return per man-hour was 57% higher for crop mixtures. It appears,
 

therefore, that mixed cropping helps alleviate the labor bottle

neck problem. Linear programming studies provide additional
 

empirical support for mixed cropping (Ogunfowora and Norman,
 

1973).
 

(e) The level of profitability or net return per hectare also reveals
 

it ranged from
the superiority of crop mixtures over sole crops; 


32% to 41% higher, depending on how labor was costed. Finally,
 

results given elsewhere (Norman, 1974) indicate that growing crops 

inmixtures gave a more dependa.ble return, which isvery important 

to farmers pursuing risk aversion strategies. 

:!! : , 3r'#:' : : : . -:". . " ' : : . . : L ;::i 



13
 

These research results have demonstrated that mixed croppinq in tra

ditional far-ming systems innorthern Nigeria iscompatible with both the 
technical and human elements. Hence, it is'not surprising that farmers 

in northern.Nigeria have been reluctant to follow the advice of technical 
rsearchers,-and-- strategychange'--to-so!1e-crops-tlixed -cropping-"sa:rat onal 

for farm families faced with.a land or labcr constraint and high risk 

associated with uncertain weather. 

In the last few years technical scientists in Nigeria and other coun

tries have expressed considerable interest in developing improved tech

nology foi- mixed cropping. The FSR approach can be helpful in applying he 

total sum of knowledge about agriculture, including the practices of tra

ditional farming, in developing relevant and improved technology. 

Traditional Versus Improved Cotton
 

Another example from northern Nigeria illustrates the potential advan

tages of the FSR approach when developing improved technolo'y for small 
cotton farmers. Traditionally, cotton is planted after food crops have 

been planted and partially weeded. Researchers at Ahmadu Bello University 

developed an improved cotton technology package with emphasis on higher 

yields. This package required not only planting earlier and in sole stands, 

but also the application of fertilizer and six sprayings with a knapsack 

sprayer that used 225 litres of water per spray per hectare. The cotton 

package was developed in the experiment station and, in retrospect, over

looked the human element of small farmers. 

The following conclusions were derived from an ex post farming systems 

survey of farmers who used the improved cotton practices over a four year 

period (Beeden, et al,, 1976): 

(a) The results in Table 2 indicate that the net return per hectare
 

of improved cotton was considerably higher, except in the
 

drought year (1973), than the returns from traditional cotton.
 

(b) Yet even though the net returns per hectare of improved cotton 

were higher, virtually no farmers adopted the improved cotton 

reco-nmendations in their entirety. Reasons were numerous. 
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First, the results in Table 2 indicate that the average labor 

inputs required for growing improved cotton were 59% higher 

than those for producing traditiona1 cotton. Although the 

higher yields compensated for higher ldbor costs and increased 
heannual.returnI.inNa.irapertotal-,mannour.yi,.-3%,--he

return per man-hour during the June-July labor bottleneck 

was 13N less for improved cotton than for the traditional cotton. 
Second, because the improved cotton had to be planted earlier 

than traditiogal cotton (Figure 3), a labor conflict emerged 

and the farmer had to choose between weeding'his food crops or 

planting the improved cotton. Whereas the cotton researchers 

had compared traditional and improved cotton yields on research 

plots, the farmers had analyzed improved cotton as part of their 

total farming system. The ex post farming systems research 

revealed that the farmers had not compared improved cotton tech

nology with the traditional cotton technolcgy but instead with 

labor requirements for food crops. Thus, one of the major reasons 

for rejecting improved cotton was the incompatibility of the new 

technology with endogenous factors such as family labor bottle

necks and labor availability for food production. 

(c) Other reasons for non-adoption related to the difficulty of trans

porting large amounts of water required for spraying and the lack
 

of adequate extension, fertilizer, etc.
1
 

In the light of the above results, obtained through ex post fanning
 

systems research, it was recommended that plant breeders develop cotton
 

varieties which could be planted later. E-:en though yields would be po

tentially lower, the later varieties could be accommodated in a farming
 

system which gives first priority to family food production and second pri

ority to cash crops such as cotton.' "Also recommended was the replacement
 

of a water-based insecticide with an oil-based one; this would be applied
 

with an ultra low-volume sprayer and its use would decrease labor inputs
 

for carrying water. If a FSR approach had been applied much earlier in
 

lRecently these deficiencies have been largely overcome as a result 
of an IBRD integrated agricultural development project in the area. 

http:returnI.inNa.irapertotal-,mannour.yi
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Increaing.....
4roppins-nten.ity
 

' ' * 	 " 

hsoeeuppsiiiisfrincreased :crqp pin itnty ::land-
'in <"
 

":: -,sca'rce Southeast Asia. :.The Croppi ng Systems Proga at the Intenatinal
:,
":. Rice Research 'Institute has focused ,on rice-based cropping systems of small
 

.: farmers located in rainfed areas. Drawi ng on :the :knowledge,ithat exi ss
 

for aciltatig th inroduction of additional crops-in a-crop sequence,
 
Sresearchers are able to select techniques appropriate to the agro-climatic
 

-and socio-economic conditions prevalent in areas under investigation.
 

Growing seasons of intermediate length.:L are potentially adaptable for
 

. intensified cropping systems. In such production situations,, researchers
 
"seek to lengthen the effective growing season by a variety of methods,"
alone orin combination. These include (Zandstra and carangal 1978):
 

: 	 i,(a) The use of shorter duration varieties,

biito(b) 	 The us of techniues which nllow earlier planting at the
 

-4beginning of the rainy season,
 

(c) The overlapping of growing periods by relay cropping andieie
 

hsuintercropping, i i
 
s 	c(d) The extension of the growing season into the dry Inseason, a
 

fy using drought-tolerant crops, lc sr e e
 

res laewish to thank Jim Chapman of Michigan State University for this
 

Sr~nfl usiwenglO drougt-toeran crops
 

G A qrowinq season of intermediate length is characterized by 5-6
 
months of rainfall above 200 m per month plu t e
 

rdina;ingbenof the rnso
 

Sinformation. 



(e)1.mprovinq" soil moisture utilization,
 

(f) The use of supplementary irrigation. 

An important example of these methods in application is the use of 

snort duration varieties in combination with direct planting techniques.
new 

hd-a-Copn-ytm- urahSt-i.1o~~,_Pil--When-IRRI -etb 
82 percent of the rainfed land was planted to a rice-fallow
pines in 1975, 

3; , :'pattern (Table 3). By modifying their existing farm systems to incorporate 

plant upland crops benew technologies, Iloilo farmers have been able to 

fore or after rice and, in lower lying areas, harvest two rice crops in a 

In the years since 1975, when rainfall patterns are normal,single season. 


farmers have planted two or more crops on roughly 75 percent nf their 
crop

land. For example, Table 3 shows that in 1978-79 farmers planted two or
 

two or more rice crops, 24 percent; one rice and
 more crops as follows: 


one or more upland crops, 40 percent; two or more upland crops, 11 percent;
 

or a total of 75 percent. Even inyears of'low rainfall, such as occurred
 

*1

in 1977-78, cropping intensity still greatly increased over previous levels. 


This example illustrates how cropping systems research has led to a rapid
 

increase in cropping intensity in the short span of 4 years.
 

Farmer Income in Guatemala
Increasing Small 


eastern Guatemala (Hildebrand 1977) demonstrates the
An example in 


potential of the FSR approach for improving small farmer productivity and
 

Here, farming systems research revealed that the two controllable,,
income. 


factors most responsible for limiting traditional farm production on the
 

t 2
 
steep hillsides were the short planting season an4 the limited amounts 


bean seed available for planting. Traditionally corn, beans, and sorghum
 

were planted simultaneously, and land was not a limiting factor for 
most
 

Research indicated that if farmers planted twin or
farmers in the area. 


double rows of corn and sorghum and concurrently planted fewer beans
 

(which require the most time to plant), labor productivity would increase
 

land than under the traditional cropping
because each farmer could plant'more 


That is, with the same amount of planting labor and somewhat less
system. 


bean seed farmers~could plant 40% more land, produce 75% more corn, 40'.1
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more sog"m n h ae quantity of beans. Farmers received 33%
 

more income from the revised planting system.
 

114PLEMENTING FARM4 LEVEL FARMING SYSTEMS RESEARCH
 

Whil1,,"the FSR program approach may lead to a more efficient develop

ment of improved: technology for the small faniner, numerou problems exist 

in mobilizing multidisciplinary teams and in implementing the research.
 

Creatgg the Proper Working Environmoent
 

An efficient FSR program often requires substantial changes in both
 

administrative arrangementsand philosophy inagricultural research
 

institutions. For example:
 

(a) Research programs in agricultural institutes are usually
 

organized along disciplinary lines. Some institutes have.
 

moved recently to commodity based research programs, but a
 

TSR program will require changing to an even more holistic
 

approach. Attempts to do this may be frustrated by two
 

(other. problems: 

(i) 	 The farming systemC'pprsa requires the integration 

of livestock and crop production. Research on livestock
 

and crops, however, isoften undertaken by different
 

institutions, making integration virtually impossible.
 

(ii)A similar problem exists for social scientists (e.g.,
 

agricultural economists and sociologists) who are often
 

located inacademic institutions which are separate
 

from government agricultural research institutes.
 

() 	The FSR approach requ-ires a fundamental change inthe philosophy
 

and research approach of scientists. The new dimensions are as
 

follows:
 

(1), 	 The FSR~approach starts at the farm level (descriptive stage) 

and moves to the experiment station (design stage) and then
 

back to the farm (testing and extension stages). This repre
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sents a major change, for scientists whose traditinal 
work on the experiment station was only supplemented,' 

(Figure 2). The inevitable loss of controlled factors 7 
inthe experimental process (i.e., diminuation of
 
cete~ris paribus conditions) can be a frustrating
 

experience!
 

(ii)The research worker needs to interact with the farmer,
 
the extension worker and the government agencies which
 
influence the external institutions (Figure 2). Ifhis
 
work isto have relevance the researcher must listen and
 
take into account the commnents of others when deciding,
 
on an ,approach and research priorities. This will be a
 
fundamental change for some researchers and will require
 
them to be extremely sensitive to the needs of various
 
clientele groups.
 

(c) Identifying individuals suitable for FSR programs may be a
 
prolem. Much of the FSR isnow undertaken by individuals
 
trained inand/or originating from high-income countries.
 

Ir~< .;
- *,,? 
Their training has usually been discipline oriented and unin
tentionally, perhaps, culturally biased. Hence, itissometimes
 
difficult for such persons to appreciate and understand the
 
local wisdom and values, the complexities of a farmer-household
 
system, the role of non-economic variables, and the potentially
 
significant role to be played by rural sociologists or anthro
pologists. Researchers must be able to fit inand interact
 
effectively with an interdisciplinary farming systems research
 
team. Currently those with many years of field experience are
 
acquiring such an appreciation--helped sometimes through short
 
courses at regional and international institutions. Less
 
experienced researchers should also be encouraged to pursue
 
research on farming systems and to place emphasis on building
 
local capacity inthe less developed countries.
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Imel ementati on Problems
 

-.Even if a favorable working environment can be created with a FSR 

program, there area:wr of implementation probmsT 
(a) Presently ,there :is no standard methodology for undertaking 

FSR. 	 Indeed, the term farming systems research is somewhat 

To date most FSR has been confined to cropof a misnomer. 


production processes. Yet even here methodologies for under

taking such work need to be improved. Apart from pleas for
 

its desirability (Boer and Welsch, 1977), the FSR approach
 

has rarely been applied to livestock processes unless these
 

impinge directly on crop processes. There is a need to
 

devy op a more -iolistic systems approach which goes beyond
 

agricultural and livestock production and includes, the
 

marketing process and off-farm enterprise .(Gilbert, Norman
 

and Winch, 1980).
 

(b) A time lag 	inevitably exists from the recognition of a problem
, 


to the discovery of a relevant solution and its adoption by
 

farmers.' FSR can be time consuming. A farming systems approach
 

is now quite rightly being advocated in places where applied
 

research is rot well established and relevant. Funding agencies,
 

however, must recognize that time is required to derive results
 

Otherwise problems will arise in maintaining the confrom FSR. 


tTnuity of the research. Also, FSR results may not be visually
 

the aggregate.
spectacular, even though they may be large in 

Time between recommended solutions and farm adoption might be 

shortened if the link between FSR and extension is strengthened. 

Representatives 	of extension agencies should be integral members
 

of the research 	team.
 

(c) Because of the location specificity of farming systems research, it
 

appears to be expensive to execute, Ways must be explored to make results
 

more widely applicable and thereby maximize the return from such
 

re;earch. For example, technological packages need to be developed 

which car be adopted by a large number of farmers, even through there 

is son'6 sacrifice of both yields and relevance to the better farmers. 

:~i;1:)i: . i ri l Dii ;ii i i ii 
4 .-44 4 1 
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CONCLUSION 

The farming systems research approach isconsistent with current notions
 

of equity, participation, and employment generation inrural economic develop
mernt. 	 Because it is largely in the developmental stage, however, theFSR 

process 	isnot yet established as an efficient way to improve the livelihocd
 
of small farmers. I As soon as the problems mentioned have been overcome, 

the FSR approach can be of considerable help to small farmers and can comple

meit commodity and disciplinary research. 

Because 	 of the increased concern with "growth with equity" and the 

*increased willingness of agricultural research workers to shed some of their 

professional, and sometimes cultural, arrogance, the future for helping small 

farmers in LDC's is promising. To paraphrase the words of a wise Islamic 

* 	 . scholar, Aihaji Junaidu (1972), sound development must build upon rather than 

destroy the farmers' traditional techniques. 

1For a survey of the state of the art of farminq systems research in
 
the Third World see Gilbert, Norman, and Winch (1980). * .. .
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